LI GHT SOURCES EMBEDDED | N PANELS Field of the

I nvention The invention relates to shelving and nore
particularly to shelving or other forns of panels in
whi ch i ght sources are enbedded. Background of the
Invention Miulti-tier shelves made of wood, acrylic,

gl ass or netal | ' i

domeat i ¢, cotderatFOU kRS ErmERie b HANELs
situations. Objects placed on shelves are often
i11lumnated by conventional |anps installed at the

t dpeldfofghe fmw@ntiomarti cul ar display unit. Ceiling
down-lights (with or without tracks) are also
comon|Bheusedntibn refangs forshehicgand gond parficuinriats ehelvihg or
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surfaces. Sone light will penetrate transparent gl ass
shel ves but | osses occur because light is reflected of
offackpesuaidegfitheppentien) obj ects. These

shel f - orted, objects, wil | evept light fro . :
- eachi niUovsF ShEket Jage G sadthsos HadRge opnei are videly used
| i@ htvadiest &f Bonicofic,| @nohbeRalURRN LR al BhidatetAl dituations. Obiects

sol utions i ncl ude under - shel ol ghting units that use
c HaseRtaToThaly es eadtasl lumigpted ot conyeatienal lamps installed at the

e .
unceks catialet commarnigesedh it fndnainstancs, gbed iflumination is
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separate | edge, thus creating an aesthetic .
plealyenbut lnspesodconrdeirawsedight anrefleored dflaffdhersdiel fesupported

Accordingly, there is prodded a.shelf or. er surface
ot s: pese sy M Aotk b dfebislove
wahelves, sasrihg dHedowe. SBUrther, Aght diskdFhfiash ioMantniteh. Prior art
assocjated circuitry. At |east one of the l[avers has
solutions inclide under=shelf lighting units that use convention fluorescent
tubes or halogen lamps. However, to make a shelving system aesthetic, a
ledge is usually applied along the front edge to hide these under-cahinet or

under-shelf lamps and their components,

Obiects and Summarv of the Invention

It is an object of the invention to embed a small light souree into a shelf
without the requirement of a separate ledge, thus creating an aesthetically
pleasing form of predictable and even illumination.

Accordingly, there is provided a shelf or other surface comprising an
upper layer and a lower layer between which is embedded a source of
illumination and its associated ¢ircuitrv. At least one of the layers has
openings through which the light sources east their illumination.

In preferred embodiments of the invention, the lower layer is provided

with openings and the light sources are LED light sources.



_ openi ngs through which the light sources cast their
= ‘illumnation. In preferred enbodi nents of the
invention, the Iower layer is provided wth openings
and the light sources are LED |Iight sources. 1 In
particularly preferred enbodi nents, the associ ated
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aw ﬂgi‘amedgeeafajha rpmellel aid iﬁon@@ﬁ@d ‘bptal @ianﬂfel tBethDapvs g the
Ej a top perspective view of one
YA eql};@ne} nvention; Figure 2 is a bottom

perspect|ve view of the device depicted in Figure 1;

Figure 3 is a bottom perspectlve vi ew of the device

i 21 Deid bhirdshe bottom | aver renoved;

Flgu |sacrossect| nal .view thro i Aof
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Figure 4, illusgafadtigig the utlllsatlon of a netal
substrate; Figure 6 is a perspective view of another
enbodigBAE  Filyubettpm petapediveaneie méthe dévicedepitted iof
Figure 6; Fi gu FE%"&( i.s a schematic di agram suggesti ng

an internal -cir i nel udi ng constant current

dri v@igurkey m nad a Bugs spédtivehsor enElie dehaed @eBcies ia
tap perspect|ve Vi ew | rating.a recess in a single

panel having a gg;ree}, ‘ﬁ@gem%ﬁ@@ffﬁnﬁé%l ve a LED
. nDdthgc 3' ct eﬁ’sé@ ano or}a%mll‘%'&gﬂ‘r ﬁﬁ&@l Af%‘éfcﬁgurez,

per spe vi 8w of
Figure 5 is an enlargement of detail H of Figure 4, illustrating the

utilizsation of a metal substrate;

Figure & 15 a perspective view of ancther embodiment;
Figurc 7 is an enlargement of detail B of Figure 6; .
Figure 8 is a schematic diagram suggesting an internal circuit

including constant current driver, terminal lugs and
thumbscrews; _

Figure g is a top perspective view illustrating a recess in a single
panel having a relief portion shaped to receive a LED
module depicted in Figure 12:

. Figure 10 isa top perspective view of another embodiment of the
invention;

Figure 11 is a bottom perspective view of the device depicted in
Figure 10; )

Figure 12  1s a top perspective view of an LED module having
mounting holes at each end and depieting connecting
wires;

Figure 13 is a bottomn perspective view of the assembly depicted in
Figure 12;

Figure1q  isa tbp perspective view illustrating an embodiment
having channels positioned on opposite edges of a shelf;
and



invention; Figure ii is a bottom perspective view of
the device depicted in Figure lo; Figure 12 is a top
perspective view of an LED nodul e having nounting

hol es at each end and depicting connecting W res;
Figure 13 is a bott om perspective view of the assenbly
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positioned on dnpesiige edges of a shelf; and 2 Figure
15 is a bottom perspectlve vi ew of the deV| ce depicted
in Figure 14. Best Mdde and O her Enbodi nents of the

BBV SdeOfh 51 balifbAuie e 1iAAARE! such as a
urnrtu p shel f 1la

conpréissasvani mEnga re L,aypanedl suengs aﬂhml\mre lpayel qnﬂZmow
such.as

thi.s a U shaped c annel
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ehfifyBheht, 05t d'c%ﬁﬁh@li | sB00ad R nthsl c@fa%h@l altehdRfalong
simlar size an e froma variety of

thatetirateariense Qﬂthﬁgslgﬁlm 'Ihenl@v ells, 11 agfyiRjave preferably of

SBEERERERE o MR Bt PR of el il iBire s
metah apréice pobBdaitmiete, ateod) &igh Gabhat hyrvlditrildRuthdicdnem

| ayer erred errb ments a _substrate of a
Sh’raﬁ% [%ES)#@&B?E&\ 4TﬁH§PEB giass 5l acpreferzed grderiak payiécularly

as a t?weaqmgﬁl 3 llgg %\nq} Pfeglge\ﬂeé%g Odlﬁ%ﬂ ' chtllp?t tT ag@ﬁon%
nvadiilagy @mot by ivgillee The sibgwate 14 isektcemdant lightitih devices
sug}? 5 Lgtbs %'g'd tagtvga drsda ltleha% stk as will be explained. Circuit tracks or
wiring (not visible in Figure 1} extends from the substrate 14 toward the rear
edge of the shelf and extends between the channel 13 and the lavers 11, 12 toa
location 15 that is exterior to both the lavers 11, 12 and the channel 13. In this
way, the wires 16 reguired to power the light sources may be attached to a
power source, in any convenient fashion. As shown in Figure 1, the shelf 10
may be combined with purpese built or conventional supporting furniture or
racking 17, The supporting furniture 17 has arms 18 or other features for
holding a shelf 10 in 2 horizontal orientation. Although horizontal shelves are
the most conventional, shelves in general and those of the present invention
may be inclined if required. [n any event, the shelves of the present invention
are not much different in size or weight to conventional shelves thus
permitting conventional shelves to be replaced with illuminating shelves of
the type disclosed here with practically no modification required to the
supporting furniture. Of course, purpose built furniture may be provided to
increase ease of installing or supplying power to the units taught by this
specification. In some instances, shelving of the present invention may be
suspended from cables. The cables may be used to deliver power to the shelf.
Additional concealed tracks or wires are used to deliver current from the

suspension wires to the module.
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edge of the shelf and extends between the channel 13
and the layers il, 12 to a Ilocation 15 that is
exterior to both the layers 11, 12 and the channel 13.
In this way, the wires 16 required to power the |ight
sources may be attached to a power source, in any
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Teﬁ@ﬁd&try with the light emtting dlode {"LED"] Ilght
at are.caryied by the substrate 14. In

i 25 SR 10 Ehn e Shhetiite 14 plnecsl fhe ampttuiinel
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14, aﬁﬁgtgﬁg:-,a WITepugils 28 preginuslEDsntored, mtetnd:ﬂ-bﬁf he dhgahil 13 to
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thl@fmasd ofrbing topt laee:LﬁDs apBrék@mately .5mm or so thicker than the
substrate or module 14. In this w ay, the top layer 11 can be recessed with an
opening into which the substrate or module 14 fits. Recesses or ErOOVES may
also be provided in the underside of the top panel for the electrical wiring 31,
particular 14 portions that extend from the substrate 14 to the channel 13, In
this way, the bottom layer 12 may be flush or surface mounted with the top
laver 11,

As shown in Figures 4 and 5, the recess or opening 52 in the top layer 11
receives the LED module 14 and allows the bottom laver 12 to be flush
mounted with respect to both the top layer 11 and the module 14, [t hasan
internal shoulder 55 that locates the module 14. In preferred embodiments the
upper surface 53 is expms_ed, at least in part, to the air, for cooling purposes.
Adhesives such as liquid adhesives and adhesive films can be used to join the
upper and lower layers 11, 12. As shown more clearly in Figure 3, the light

source (e.g. LED) 22 is preferably positioned so that it does not protrude past




not protrude past the bottom of the |lower |ayer 12.
The orientation of the shelf 1o is not limted to
having the lights 22 shine dowward. The shelf may he
used in an inverted orientation so that the lights
shine up. In addition, the substrate may be nounted
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€etrical wires 31; as previously nentioned, extend
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IdRatddheithirgfie channel, extending through it to connect the terminals 61,
62 to the channel. Insulators between the terminals 61, 62 and the channel 13
may be required where the channe] 13 is metallic,

A further embodiment of the invention is depicted in Figures g-11. In
this embodiment, a single layer shelf go is depicted. The single layer depicted
in Figires 9-11 may be pelymeric or wooden and formed to include a recess g1
on the upper surface 92 of the single layer 93. In this example, the recess 911is
+ shaped to accomnmodate an illumination module 120 of the type depicted in
Figures 12 and 13. In this example, the recess 91 is rectangular and extends to
a depth that allows the module 120 to be flush mounted with respect to the
upper surface 92 and exposed to the air, The recess 91 includes one or more
through openings 94. The openings 94 allow light from the illumination
sources such as LEDS to be transmitted past the lower surface of the laver gz,

In this example, three openings g4 are provided for three LEDs.



source (e.g. LED) 22 is preferably positioned so that
it does not protrude past 4 the |ower surface 5i of
the lower layer 12. This allows the shelves 10 to be
conveni ently stacked. However, in sonme enbodinments, it
may he advantageous that the |ight source extends

past AkRkBoh@VerFigurd 86 ahehppkt Suieedo1af$8e bin l@hﬁé&tﬁﬁltgﬁ
that the channel 13, has generall paral | el si d
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ng tﬂ gl_g enbodl ment “of _the invention is depicted in :
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pAR8ddd, 90 cheh dRRNAHE throlBE ofleRBgt 1'23\9?5’[ ARRE EhE8s to pass
through the module into the shelf 90. The medule may also be adhered to the
shelf 9o, as required. As shown in Figure 13, the underside 132 of the module
120 includes fixtures 133 for retaining the LEDs 131 as well as circuit
components 134 required to distribute electricity 121 to each of the LEDs 131
It will be appreciated that this circuitry, as with previous examples mav be in
the form of hard wiring or printed circuit cuﬁlpcnents of either a rigid or
flexible variety. The metal substrate may be coated with an electrically
insulating material that is sufficiently thermally conductive to allow the
substrate to act as a heat sink and stiil electrically isolate the substrate from
the electrical cireuits, tracks and components that may be associated with the
LEDs. Batteries may be used in place of an external power supply. The user-
installed module described above may be capped with a second or bottom
layer, generally coextensive with the substrate and formed with through holes

in registry with the LEDs, effectively concealing them, This bottom layer may




in Figures g-il may be pol yneric or wooden -and. forned
to include a recess 91 on the upper surface 92 of the
single layer 93. In this exanple, the recess 91 is
shaped to accommodate an illum nation nodul e 120 of
the type depicted in Figures 12 and 13. In this
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that the LEDs do not protrude. As shown 1 n_Figures
ﬁﬁHPfHﬂtﬁd Ghak therprimars eashngs of Fismires ipand a5 refate to the
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sourc
140. Prmr examples of the invention have illustrated the use of a channel,

particularly metallic channel along the rear edge. In this embodiment,
individual wires comprising the LEDs power circuitry can be embedded
beneath cach of the side-located channels 141, 142. This provides the
opportunity of providing separately exiting wires, or separate electrical
terminals or contacts on the side edges rather than on the rear edge of the
shelf 140, Electrical leads 143 can be seen exiting the opposite ends of the
module 144.- In some embodiments, the electrical leads from the one or more
LEDs can be connected to each of the side edges 141, 142, thus allowing power
to flow to the LEDs simply by resting the side edges 141, 142 on electrically
charged supportting surfaces such as metallic supporting arms that may be
associated with the shelving furniture that supports the sheif 140. As shown
in Figure 15, the underside 151 of the shelf 140 comprises openings 152 which
are in registry with the LEDs 153.




131 and associated circuitry. The upper surface 123 of
the nodule is intended to be flush nounted to an
undersi de of a shelf. For this purpose, it may be
provi ded, at each end with through openings 124 t hat
all ow screws to pass through the nodule into the
shel {y18g tlﬂ'ﬁreﬁ(@&t&h%eﬂﬁdn ﬁh§§eé¥ﬁd1§ﬂh§é@ﬂ1ﬂ1‘%e¥éﬁf@nc§fb€| f
go, as required shown in Figure 13, the underside
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circuitry, as with previous exanples maybe in the

farmof hard wiring or printed circuit conponents of
either arigid or flexible variety. The netal
substrate nay be coated with an electrically
insulating material that is sufficiently thermally
conductive to allow the substrate to act as a heat
sink and still electrically isolate the substrate from
the electrical circuits, tracks and conmponents that
may be associated with the LEDs. Batteries nmay be
used in place of an external power supply. The user-

i nstall ed nodul e descri bed above nay be capped with a

second or bottom |ayer, generally coextensive with

the substrate and formed with through holes in
registry with the LEDs, effectively concealing them

This bottomlayer may 6 be provided to mat ch or

conplinment or blend in with the user's shelves to

which it is attached. It will be appreciated that in
sonme enbodi nents, the nodul e substrate 132 may be
metallic. The advantage of using a netallic substrate
is that it acts asra heat sink {for the LEDs. If

requi red, the upper panel can also be nmade out of

netal so as to create an even |larger heat sink. effect.

Thus, the size of the substrate ti ill depend of the

nunber of LEDs being used and the rate of heat

di ssipation required for the particular application.

Were a netal plate is



used as a substrate, it can carry a coating of
thermal |y conductive dielectric material that may
serve as an insul ator between the substrate itself and
copper traces that are plated onto the dielectric for
the purpose of distributing current to the LEDs. The
wWhaek chiinfedde: of the substrate may be coated with a
chem cal conmpound such as epoxy, polyurethane or the
like, to enbed the LEDs or to pot them thus
1P5&°§Heﬁj€ ggnﬁqgiﬁ'pnal resi stance to nechanical injury
as wel I "as“protection fromnoisture and stray current.
Anot her enbodi nent of the invention is depicted in
a\%gﬁres] 4 and 15. Fi es 14 and 15_fare_illustrated
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tBPRPSE AlrgthelnAling RGinREd FB% Y th&AGHI ngs of Figures 14
and 15 relate to The use of a pair of channels 141,
thopedeet basasdocadpp ds it emsidile eagesy ohe bherarebfirces4d,
P exanpl es of the invention have illustrated the
ﬂﬁgrb%[ﬂ‘tm}’channel , particularly netallic channel al ong
thdeeceeafureisigcorh pribitizS €Fbegh paiing; | ndi vi dual wires
conprising the LEDs power circuitry can be enbedded
akenskene ebldie wureeroiiyminadon beingidantacktoisdine thrpugh the
Dggﬁﬁlgpr ovides the opportunity of providing separately

. XIti'ng wires, or separate electrical termnals or
contacts on the side edges rather than on the rear

edge of, .t .shel f. 140, Electrical |eads 143 can be
EsgﬂﬂsﬁﬁfPFﬁ&”PHe“éﬁﬁﬁg¥te ends of the nodule 144. In
some enbodi nents, the electrical |leads fromthe one or
nmore LEDs can be connected to each of the side edges
agAppen aprfaesmobthe medintais fabrvith thefupperisorfane of #espanel,
sinply by resting the side edges 141, 142 on

el ectrically .charged supperting.surfaces such as
3nEhakhél€ obclapert whgreinns that may be associated with
the shelving furniture that supports the shelf 140. As
shown in Figure 15, the underside 151 of the shelf

i > e : . with
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surface of the panel.

4. The shelf of elaim 1, further comprising:

a second panel, attached to the underside of the first panel and of similar size
and having a number of through openings formed in it, each through opening
being in registry with one of the sources of illumination.

5. The shelf of claim 1, further comprising:

a channel, coextensive with a rear edge of the first panel;

the channel concealing a wire that carries power to the module,



VWil e the present invention has been disclosed with
reference to particular details and nethods of
construction, these should be understood as having
been provided by way of exanple and not as limtations
to the scope or spirit of the invention as expressed
'Théglﬁ:lfléﬁlﬁn 8uwbadini s clainmed is: 1. A shelf,

conpri si ng: Flrst panel havi ng an upper surface and
a | owner surface the upper surface having fornmed in

e B GO GRS b easoaye SFRR i bk Pl baFRE" ©

recess further conprising a through opening; at |east
one qf _the_sources of illum nation being adapted to
7.dhiendetieisiain enwbhegHBhi ng. P- The shelf of claim 1.
wherei n: an upper surface of the nodule is flush with
t he upper surface of the pane]. 3. The shelf of claim
thk, sented @anel kheadnéroar glass end the et paficliis hobglas.i on do
not protrude fromthe |ower surface of the panel. 4.
The shelf of claimi, farther conprising: a second

gpﬁq@ghd%;@gnﬁq meggg undersi de of the first panel
of simlar size and having a nunmber of through

openlngs formed in it, each through opening being in

oo R o RS o b e
a@tRexdenhemesink fbr gher@areaddgéllomitdind i r st panel t he

channel concealing a wire that carries power to the
nodul e.

q. The shelf of claim 1, wherein:
the sources ?f illumination are LEDs.
10. The shelf of claim 4, wherein:

the sources of illumination do not protrude through the through openings of

the second panel.

iL. The shelf of claim. 1, wherein:

the recess has an internal shoulder for supporting the module,
12. The shelf of claim 5, wherein:

the channel has affixed to it, terminals that are connected electrically to the

module,



9 6. The shelf of claimb5, wherein: the wire is
carried to the nodule in a groove forned in the first
panel, 7. The shelf of claim4, wherein: the second
panel is nade fromglass and the first panel is not
glass. 8. The shelf of claim1, wherein: the nodule
1hdBheastsaibst rlaire 1f Wherdis: exposed to air and made from a
netal, acting as a heat sink for the sources of
illumnation. 9. The shelf of claim1, wherein: the

eﬁ@wle@%dgé id bR PR o @eddHBeharn@l, The shel - of

claima4, “wherein: the sources of illurination do not
apleett eechanmsl ghnedndingr wirgthairantingpower ta He medoled
panel . ii. The shelf of claim1l, wherein: the recess

has an internal shoul der for supporting the nodul e.

14 2Theldte:18bbilkingh, whaigimb, , herein: the channel has
affixed to it, termnals that are connected
electrically to the m)dule 10 13. The shelf of claim

ﬁﬂ&g Q?S I d by a
e%coheg(i,tﬂgnsggles chan ‘? a‘l‘é[?sngegée}&c%aeﬁnel concealing a
buth eharhiads m:mma’ahﬁg mo.me thay cahdenpoiviretp thé4nodile. shel f

of claim1l, wherein: each side edge is conceal ed by a
coext ensi ve channel; both channels concealing a wire

14 "Ee Qﬂﬂdﬁﬁalﬁ@\i\ﬁRhéﬁqﬁ he nodul e. 15. The shel f of
claim1, wherein;

each side edge is concealed by a coextensive channel;

bath channels being metal and connected by a wire that carries power to the

module.
\ . . .
17. The shelt of ¢laim 1, wherein:
the module is powered by one or more batteries carried by the module.
18. A module for supporting one or more sources of illumination, comprising:
a thin metal substrate on which are mounted to an underside of the substrate
the one or more sources, the substrate acting as a heat sink and having one or
more mouniing holes through it,
19. A shelf, comprising:
a first panel having an upper surface and a lower surface;
the upper surface having formed in it a recess;
the recess having located in it a module carrying one or more sources of

ilumination;

the recess further comprising a through opening;



each side edge is conceal ed by a coextensive channel;
bot h channel s being netal and connected by a wire that
carries power to the nodule. 1']. The shelf of claim
1, wherein: the nodule is powered by one or nore
batteries carried by the nodule. 18. A nodule for

a8 URROHAE RO GEe B B uSOHAGSS befngl dda pBRIdHIAe through the
conprising: a thin netal substrate on which are
Op8BiZe @0 an underside of the substrate the one or

TGS PBREC BrealE BRIy RR B8 b BugR A A8

refebdr, ofchrprdlsbpeniags faratediarigleabaviimus A peRRAY being in
surface and a_l.ower surface; . the upper surface having
Fg i A ORe Of thetaurees ehluMIBREE havi ng | ocated N i1
a nodul e carrying one or nore sources of

illum nation; the recess further conprising a through
2gpehesbelf of tladm 1geadtereine of the sources of

il lum nation being adapted to shine through the

openi ng; and a second panel, attached to the underside
thé siitherdte ?&ésd?ﬂ@_ﬁ'm@ﬁﬂsﬁl@{yderfﬂlﬂ witly BReGp S SRS the first -
openi n armed in it, each through opening being in
pRagk @fﬁmm&w&dﬁ%e sources of illunination. 2a.
The shelf of claim 19, wherein; the substrate presents
a metal surface flush with the upper surface of the
first panel and the sources are LEDs. 12



